Marine environment affords a plethora of bioactive compounds with unique properties and remarkable potential for biotechnological applications. A lot of those compounds can be used by the food industry as natural preservatives, pigments, stabilizers, gelling agents, and others, while others exhibit beneficial effects and can be used as functional food ingredients, nutraceuticals, dietary supplements and prebiotics. Interdisciplinary approach is required to increase our knowledge, explore the potential of marine environment and produce value-added food for all.
INTRODUCTION
As food scientist/microbiologist I have the perception that the marine environment is just a source of food for humans, just like it happens for the terrestrial environment under the practices of agriculture. Marine environment contribution to human food supply is as old as human existence in the planet and still most of the anthropogenic activities take place around the world's coasts. Humans have been using aquatic environments to collect their food from prehistoric periods with fishing being an older activity than agriculture. In our days, fisheries and aquaculture provides almost the 50% of the animal protein supply (FAO, 2014) .
When I joined Academia at the Department of Ichthyology and Aquatic Environment at the University of Thessaly, Greece, I had the opportunity to meet and cooperate with colleagues from scientific disciplines like marine biology and ecology. Gradually I realized that apart from the contribution of marine environment to the world's food supply, the seas offer a far richer variety of useful constituents to be used in foods with a higher potential compared to the terrestrial environment. Marine environment, covering more than 70% of the earth's surface, hosts the greatest diversity of life which most of it is still unexplored. The ability of aquatic organisms to survive in a wide range of environmental conditions makes them to develop an enormous reservoir of bioactive compounds with unique properties and great potential for biotechnological applications.
Recently, there has been a growing interest for functional food ingredients, nutraceuticals, probiotic, prebiotic, and various dietary supplements (Shahidi, 2009) . Nutraceutical comes from the words "nutrition" and "pharmaceutical." Nutraceutical is a product that is generally sold in medicinal forms that provides health and medical benefits, including the prevention and/or treatment of disease. Functional foods are those that can give specific medical or physiological benefit, other than a purely nutritional effect. Functional foods usually contain ingredients with known bioactive compounds in defined amounts and they provide a clinically proven health benefit. Furthermore, probiotic is currently used to name ingested microorganisms associated with beneficial effects to humans or animals, while prebiotics is a general term to refer to compounds that induce the growth and/or activity of microorganisms that contribute to the well-being of their host, like the beneficial microorganisms that colonize the human gastrointestinal track.
The manufacturing of foods that provide additional health benefits to the consumer is an aspect of increasing interest for the modern society (Siegrist et al., 2008) . Additionally, consumers in our days demand minimally processed food for maximum nutrient retention, without the addition of chemical preservatives while on the other hand the foods need to be safe, with prolonged shelf-life and easy to use (Gould, 1996) . To fulfill these requirements, natural compounds from various terrestrial or aquatic sources and biomolecules that exert antimicrobial, antioxidant, prebiotic, anticoagulant, antitumor, antiviral, anti-inflammation, and others, actions have to be employed by the food industry. It seems that finally, the father of western medicine Hippocrates' thoughts, expressing that food has to be our medicine, seem to have become finally the guides for our modern practices.
FOOD RELATED COMPOUNDS FROM MARINE ENVIRONMENT
The seas, while they remain relatively unharmed by negative anthropogenic activities, represent a gigantic reservoir of bioactive compounds. A plethora of compounds such as enzymes, proteins, peptides, polysaccharides, polyunsaturated fatty acids (PUFA), phenolics, pigments and other secondary metabolites from various sources, such as prokaryotes, micro-and macroalgae, seaweeds, crustaceans, sponges and other invertebrates as well as various vertebrates can be useful to the food industry in a number of applications (Holdt and Kraan, 2011; Freitas et al., 2012; Murray et al., 2013; Dewapriya and Kim, 2014) ( Table 1) .
Marine organisms are the main source of ω-3 fatty acids, which exert beneficial effect against chronic diseases (RubioRodríguez et al., 2010) . PUFA especially, eicosapentaenoic and docosahexaenoic ω-3 fatty acids are considered nutraceuticals, and apart from fish such as herring, mackerel, sardine and salmon, which are considered their primary source, other marine organisms such as bacteria, microalgae, dinoflagellates, and fungi can also provide them (Dewapriya and Kim, 2014) .
Polysaccharides have numerous applications in food technology. Alginate, carrageenans and agar from various seaweeds can form hydrocolloids and are used as gelling agents, stabilizers and edible films in many food products, while others, e.g., fucans/fucanoids from various seaweeds and sea vegetables exhibit various beneficial actions, such as antioxidant, anticancer, anti-arteriosclerosi, anti-tumor, and others (Holdt and Kraan, 2011; Kim and Li, 2011) . Chitin, chitosan and their derivatives, mainly from crustaceans, have a range spectrum of applications including the use as gelling and emulsifying agents, natural antimicrobial preservatives, edible antimicrobial films etc. (Shahidi et al., 1999; Hayes et al., 2008; Kapetanakou et al., 2014) . Fibers, so important in modern diet, can be provided by seaweeds and other marine organisms (Holdt and Kraan, 2011; Freitas et al., 2012) .
Various proteins, peptides and enzymes of marine origin have already application in the food industry, like collagen and gelatin, while others have potential applications. Bioactive peptides from fish, mussels, microalgae, squid etc. can act as natural antioxidants with the potential to replace less desirable chemical additives (Ngo et al., 2012) . Numerous enzymes which can function at extreme conditions compared to enzymes from terrestrial sources are disposed in marine organisms with novel application for the food industry (Shahidi and Janak Kamil, 2001; Trincone, 2011; Zhang and Kim, 2012) . Additionally, nutritional value of seaweeds proteins in terms of essential amino acids composition is higher than cereals and vegetables (Holdt and Kraan, 2011) , showing the potential of seaweeds as human food in the future.
Marine pigments exhibit a great potential for use as antioxidants and natural food colorants. Carotenoids, astaxanthin, fucoxanthin and other compounds from seaweeds exhibit antioxidant and other activities and can be used by the food industry (Ngo et al., 2011; Pangestuti and Kim, 2011) , while other pigments from marine bacteria, microalgae and plants can be used as natural food colorants (Holdt and Kraan, 2011; Baghel et al., 2014) . Various phenolic compounds, tannins, terpenes etc., from seaweeds and other marine plants show antimicrobial and antioxidant activity (Kontiza et al., 2008; Onofrejova et al., 2010; Holdt and Kraan, 2011; Cox et al., 2013) same as the phenolics from terrestrial plants (Proestos et al., 2006) .
Apart from bioactive compounds from various organisms, marine microorganisms have also a great potential regarding food science and technology. They participate in fermentation of marine foods (Dewapriya and Kim, 2014; Tanasupawat and Visessanguan, 2014), can produce various compounds to be used as natural food additives and/or functional ingredients and can also be exploited as probiotics for use in human or productive animals diet Dewapriya and Kim, 2014; Prieto et al., 2014) .
EXPLOITATION OF MARINE ORGANISMS FOR FOOD CONSTITUENTS
So far the exploitation of bioactive ingredients from the sea is limited. Biodiversity in the seas has not been fully explored yet, mostly due to the difficulties that arise in investigation of marine organisms in contrast to the terrestrial environment. A plethora of bioactive ingredients have been discovered, studied and exploited from terrestrial organisms, mostly plants, which exhibit mainly antimicrobial and/or antioxidant activity.
Numerous research projects aiming to approach the use of natural preservatives from plants have been funded either from European Union or other Organizations and National programs. Instead, research programs focusing on bioactive compounds from the marine environment has only initiated in the last decade, with a few ongoing research initiatives.
To exploit all the above-mentioned potential from the seas, an interdisciplinary approach is imperative. Disciplines like chemistry, microbiology, bioprocessing engineering, food technology, and others, can offer methodologies to optimize isolation, identification, purifications, production and application of the unique marine bioactive compounds for the production of value-added food. A flow diagram of potential actions and disciplines that might be required is shown in Figure 1 . Additionally, the implementation of modern techniques and tools of molecular biology, genomics, proteomics, and others can also widen the horizons of our knowledge about the marine organism and the huge thesaurus of genes and metabolic functions they include (Imhoff et al., 2011; Hartmann et al., 2014) . Indeed, proteomics can identify proteins with potential applications to food biotechnology, while the elucidation of genetic information as well as the metabolic activities of candidate organisms can aid toward the large scale production of useful food constituents.
Concluding, the potential of marine environment as reservoir for useful bioactive molecules is enormous. Its capability to provide food constituents seems to be more than enough to aid us achieve the required food security. Application of modern technologies for efficient and sustainable production of value-added food products will be a future challenge that the scientific and technological society has to deal with for a more prosperous future.
